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Subtotal Gastrectomy 
For Peptic Ulcer 


Postoperative Results in 177 Cases 


GEORGE B. LONG, M.D., NORBERT E. MEDVED, M.D., 
RICHARD D. WILSON, M.D., and GERHARD ©. BERN, MLD. 


N an effort to evaluate the results of subtotal gastric resection for 

peptic ulcer at the Veterans Administration Hospital in Portland, 
Oregon, a series of 177 subtotal gastrectomy cases was reviewed. From 
this evaluation it was hoped that better indications for the use of this 
procedure could be established. This study follows the general scheme 
of similar studies reported previously .'-'! 


METHOD 


During a six-year period ending July 1, 1952, 241 subtotal gastree 
tomies for peptic ulcer were done at this hospital. No cases of gastric 
varcinoma were included in this series. The Hofmeister-lFinsterer 
modification of the Polya operation was used in all cases. Of the total, 
we were able to follow 177 patients, and 64 were lost to follow-up. 
Of the 177 patients, 150 were interviewed and examined personally 
by at least one of the authors, 22 answered questionnaires only, and 5 
died postoperatively. The shortest period between the gastric resec 
tion and the follow-up studies was 6 months, the longest was 83 months, 
and the average interval was 29 months. All patients who returned to 
the hospital were given a histamine gastric analysis and a radiographic 

From the Medical Service, Veterans Administration Hospital, and University of 
Oregon Medical School, Portland, Ore. 

The authors gratefully acknowledge the helpful suggestions of Carl I}. Hopkins, 


Ph.D., biostatistician, University of Oregon Medical School 
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TABLE |. Indications for Gastric Resection 


No. patients 


History of perforation 5 
Questionable malignancy 14 
Signs of pyloric obstruction 36 
Intractable ulcer symptoms 46" 
Hemorrhage 34" 
Combination of indications 42 


“ Includes | postoperative death. 
’ Includes 4 postoperative deaths. 


study of the resected stomach, except three who refused the gastric 
analysis and eight who did not have the radiographic study. They 
were then interviewed by one of the authors and asked a standard set 
of questions. Those patients who completed questionnaires only were 
asked the same questions covered in the interview. The hospital charts 
of all cases were reviewed. 


DATA OBTAINED 

The reasons indicated in the hospital records for performing a gas- 
tric resection in the cases studied are listed in Table 1. 
Preoperative Findings 

Gastric Analysis 

After an Ewald meal or a gastric analysis following administration 
of histamine, 8 patients had less than 20 clinical units of free acid pre- 
operatively, 65 had from 20 to 50 units of free acid, and 74 had more 
than 50 units of free acid. The remainder had no preoperative gastric 
analysis performed. 

Radiographic Findings 


Preoperative radiograms of 34 patients demonstrated a gastric 
ulcer or deformity and 117 a duodenal ulcer or deformity. Kighteen 
showed a combination of gastric and duodenal lesions, and 8 were 
not examined radiographically. 


Postoperative Findings 

Gastric Analysis 

Of the 147 patients who had a postoperative histamine analysis, 
free hydrochloride acid was demonstrated in 24 cases (16 per cent). 
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Radiograms 

One hundred and forty-two patients had postoperative radiographic 
studies. Mach of these patients was given an S-ounce glass of barium 
mixture to drink rapidly, and films were taken 2 minutes and 15 min 
utes following this. In reviewing these films an attempt was made to 
estimate the fraction of remaining stomach, the amount of barium 
in the stomach at 2 minutes and at 15 minutes, and the amount of 
barium in the proximal loop. Seventy three patients were judged to 
have only about one fourth of the stomach remaining, 61 had about 
one third remaining, and eight had about one half remaining. Mighty 
five patients were estimated to have less than 25 per cent of the barium 
remaining in the stomach at two minutes, 35 had from 25 to 50 per 
cent remaining, and 22 had more than 50 per cent of the barium re 
maining. On the 15-minute film, only IS patients had more than 10 
per cent of the barium remaining in the stomach. Thirty-five patients 
showed a moderate to marked filling of the proximal loop on the 2 
minute film. 


Weight and Strength Regained 

At the time of the interview or questionnaire, 73 patients (43 per 
cent) had regained to within 10 pounds their average adult lifetime 
weight, while 96 patients (57 per cent) had failed to regain their 
weight within this arbitrary limit. 

A subjective evaluation was given by the patient as to what frac 
tion of his preoperative strength and stamina he had regained at the 
time of questioning. One hundred and seven patients (62 per cent) 
estimated that they had regained at least two thirds of their former 
strength, and 65 (38 per cent) stated that they had regained less than 
two thirds. 


Eating Habits 

Normal eating habits were considered to consist of three meals 
daily with or without one extra feeding and with no significant dietary 
restriction. One hundred and four patients (60 per cent) were judged 
to have normal eating habits postoperatively, and 68 (40 per cent) to 
have abnormal eating habits. 


Dumping Syndrome 

For the purpose of this study, “dumping syndrome” was defined as a 
disturbance of gastrointestinal motility immediately following the 
ingestion of food or liquids, manifested by epigastric discomfort or 
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pain, nausea and weakness, sometimes with sweating, vomiting, and 
prostration. Fifteen patients (nine per cent) complained of moderate 
to severe symptoms of this type, whereas 157 (91 per cent) had mild 
or absent symptoms. 


Recurrence of Ulcers 


Only 6 patients demonstrated signs or symptoms of recurrent peptic 
ulcer up to the time of evaluation. Five of these had a postoperative 
gastric analysis, and 2 of these were found to have free acid. 


Patients’ Evaluation of Results 


Each patient was asked to evaluate the over-all results of his opera- 
tion as to whether or not he had been benefited by it. Seventy four 
patients (43 per cent) reported excellent results, 60 (35 per cent) re- 
ported good results, 30 (17 per cent) reported fair results, and 8 (5 per 
cent) reported poor results. These cases do not include the 5 who died 
within the three-month postoperative period. Summaries of these 5 
cases follow. 


CASES WITH POSTOPERATIVE MORTALITY 


Case 1. J.C., a 57-year-old man, was admitted to the hospital on Septem- 
ber 18, 1949, with massive hematemesis, melena, and shock. He had a his- 
tory of a duodenal ulcer which had been poorly treated for ten years, severe 
hypertensive cardiovascular disease, and a previous nephrectomy. Because 
of uncontrolled hemorrhage, after 4500 ec. of blood had been given he was 
operated on in spite of his poor condition. Death due to uremia occurred on 
the tenth postoperative day. The postmortem examination revealed a well- 
healed gastrojejunostomy. 

Case 2. I.H., a 74-year-old man, was admitted on October 10, 1951, with 
epigastric distress of thirty years’ duration, asthma, and dermatitis. On March 
4, 1952, a colostomy was performed because of a perforated diverticulum of 
the descending colon, On March 30, 1952, another perforation of the colon 
proximal to the colostomy was repaired. On April 7, 1952, massive hemateme- 
sis occurred, and an emergency gastrectomy was necessary. The patient died 
of circulatory collapse and pulmonary edema on the third postoperative day. 

Case 3. J.'l’., « 49-year-old man, was admitted to the hospital on July 23, 
1948, with a diagnosis of hematemesis and melena after an eight-year-history 
of peptic ulcer, Because of repeated bleeding in the hospital, a gastrectomy 
was performed 4 days after admission, and a large perforating ulcer was found 
on the lesser curvature of the stomach. The patient died on October 26, 1948, 
as a result of multiple pulmonary infarctions, lung abscesses, and pelvic 
abscesses, 
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Case 4. C.W., a 36-year-old man, was admitted on July 3, 1948, with mas- 
sive gastrointestinal bleeding. There was also a history of previous bleeding. 
Although he was treated medically with satisfactory results while in the hos- 
pital, on July 20, 1948, a gastric resection was done because of the severity of 
the two episodes of hemorrhage. On July 26, 1948, he suddenly went into 
shock and was taken to the operating room where a perforation on the ante- 
rior wall of the stomach apart from the suture line was found. He died during 
the operation while closure was being attempted of uncontrolled shock. 

Case 5. B.B., a 58-year-old man, was admitted on February 3, 1949, with 
a complaint of severe right flank pain. There was a history of previous myo- 
cardial infarction and angina. Because of a duodenal uleer which did not 
respond to rigid ulcer management, he was eventually recommended for gas- 
tric resection as only a fair risk. On April 5, 1949, at operation a large edema- 
tous ulcer in the first portion of the duodenum, penetrating into the pan- 
creas, was found. During the operation the patient became cyanotic and a 
rapid gastroenterostomy Was done. He died shortly after leaving the operat- 
ing room. 

RESULTS 
An attempt was made to compare the postoperative results among 
various categories of patients. The criteria for determining the results 

of surgical intervention in each category were the same: (1) Had the 
patient regained his former weight? (2) Were postoperative eating 
habits normal? (3) Had he regained his former strength? (4) Was the 
dumping syndrome present? (5) Did peptie ulcer reoccur? (6) How 
did the patient feel about the over-all results? 


Patient’s Age at Time of Operation and Duration of Symptoms 

Using these criteria and comparing patients 40 years of age or 
younger with those over 40 years of age, it was apparent that there 

yas no statistical difference in the two groups. The results suggested, 
perhaps, that the older patients did not regain their strength as readily 
as the younger patients (Table 2). 

Using the same criteria, patients who had had ulcer symptoms five 
years or less were compared with those having had symptoms more 
than five years. There was no statistically significant difference in the 
two groups (Table 2). 


Preoperative Free Acid Level 

The group of patients with free acid of 50 units or less was com- 
pared with the group showing more than 50 units of free acid. There 
was no statistically significant difference in the two groups (Table 3). 
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TABLE 2. Age of the Patient at Operation and Duration of Ulcer Symptoms 


Age of patients Symptoms present 
(yr.) (yr.) 


410 or less Over 40 Less than 5More than 5 
(45 pts.) (127 pts.) 


Weight regained, % 4s 40 42 42 
More than two thirds of strength re- 

gained, % 70 56 56 61 
Normal eating habits, % 59 69 53 63 
No dumping syndrome, % 9S 8S 91 91 
No recurrence of ulcer, % 96 97 96 96 
Good or excellent results, % &3 76 76 79 


A percentage difference of more than 18 is statistically significant. 
TABLE 3. Preoperative Free Acid Level 


Free acid (units) 


50 or less Over 50 

(73 pts.) (74 pts.) 
Weight regained, % 44 39 
More than two thirds of strength regained, % 57 54 
Normal eating habits, % 57 61 
No dumping syndrome, % S&S 
No recurrence of ulcer, % 93 97 
Good or excellent results, % S4 yf 


A percentage difference of more than 15 is statistically significant. 
TABLE 4. Location of Peptic Ulcer 
Radiographic diagnosis 
Duodenal 


ulcer or 
deformity 


Gastric ulcer 
or deformity 


(32 pts.) (116 pts.) 
Weight regained, % 37 44 
More than two-thirds of strength regained, % ay 60 
Normal eating habits, % 50 O4 
No dumping syndrome, % 91 90 
No recurrence of uleer, % 97 97 
Good or excellent results, % 72 79 


A percentage difference of more than 20 is statistically significant. 
Location of Peptic Ulcer 


The group of patients with gastric ulcer or deformity was compared 
with the group showing duodenal ulcer or deformity. Again there was 
no statistically significant difference between the two groups (Table 4). 
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TABLE 5. Postoperative Free Acid 
Present Absent 
(25 pts.) (121 pts.) 
Weight regained, % 44 14 
More than two-thirds of strength regained, % 56 64 
Normal eating habits, % 72 4 
No dumping syndrome, % 92 SO 
No recurrence of ulcer, % 92 97 
Good or excellent results, % 76 &2 


A percentage difference of more than IS is statistically significant 


Postoperative Free Acid Level 

The 25 patients who were found to have free acid with a histamine 
gastric analysis postoperatively were compared with the group of 121 
patients who did not demonstrate free acid. There was no statistically 
significant difference between the two groups (Table 5). 

Gastric Emptying and Proximal Loop Filling 

The group of 84 patients who had 25 per cent or less of the barium 
meal left in the remaining stomach on the 2-minute film was compared 
with the group of 57 patients who had more than 25 per cent remaining. 
There was no statistically significant difference between these two 
groups (Table 6). 

Because of reports describing the ‘proximal loop syndrome 
those patients who demonstrated significant filling of the proximal 
loop on the two-minute film were compared with those demonstrating 
little or no filling. No significant difference was noted (Table 6). 


9999.99 


TABLE 6. Gastric Emptying and Proximal-Loop Filling 


Barium in stomach on 


2-min. film Significant Minimal 
filling 
More than filling 
25% 
(S84 pts.) (57 pts.) (35 pts.) (107 pts.) 
Weight regained, % 4:3" 534 10" 19" 
More than two-thirds of strength re 
gained, % a9 68 63 63 
Normal eating habits, % 65 75 69 69 
No dumping syndrome, % 90 95 
No recurrence of uleer, % 05 100 7 97 
Good or excellent results, % 


“A percentage difference of more than 18 is statistically significant 
“A percentage difference of more than 20 is statistically significant 
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TABLE 7. Reason for Subtotal Gastrectomy 


Obstrue- Hemor Intracta- Combi 
tion rhage bility nation 
(36 pts.) 30 (pts.) 45 (pts.) 42 (pts.) 


Weight regained, %"* 5O 57 29" 45 
More than two-thirds of strength re 

gained, % 61 67 44° 71 
Normal eating habits, % 69 73 44° 67 
No dumping syndrome, % so 93 89 93 
No recurrence of ulcer, % 94 97 96 100 
Good or excellent results, % 86 &3 60" 86 


The five death cases, the five cases operated on because of a history of perforation, 
and the 14 cases operated on because of a question of malignancy were omitted from this 
table. 

“A percentage difference of more than 20 is statistically significant. 

A statistically significant percentage difference. 


Reason for Surgery 


In analyzing the postoperative results in our patients according to 
the reason for subtotal gastrectomy, a significant difference was found. 
The results in those patients operated on for ‘“‘medical intractability”’ 
were not as good as the results in those groups operated on for other 
reasons (Table 7). Those operated on because of a question of gastric 
malignancy or because of previous perforation were not included in 
the table because of the small number of cases. 


DISCUSSION 

It is evident that this study fails to demonstrate any statistically 
significant difference in surgical results between most of the groups 
compared. The only significantly different group is the one that was 
operated on because of medical intractability. It is difficult to define 
intractability as used here, although it is generally considered to in- 
clude those cases not easily controlled by medical management. As 
far as this review is concerned, the intractable group consists of those 
cases in which the clinical records indicate intractability as the reason 
for surgical intervention. It is evident from the clinical records that 
many of the so-called intractable cases had actually responded reason- 
ably well to intensive ulcer management while in the hospital during 
previous admissions but had been unwilling or unable to follow through 
on their program following discharge from the hospital. This group 
may represent, at least in part, the intractable patient rather than the 
intractable ulcer, 

The group of patients operated on for intractability were unable to 
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resume normal eating habits in as high a percentage as the other groups. 
They also failed to regain their weight or strength as well as the other 
vases. It is interesting to note that as far as the patients’ evaluation is 
concerned, this group is well behind the average. 

ven though this group did measurably poorer than the others, it 
does not mean that one should not operate on similar patients with 
intractability. Many of these patients were almost invalids as a result 
of ulcer symptoms prior to operation, yet 60 per cent of those in the 
“intractable” group felt that their results after the operation were 
good or excellent, and therefore were obviously benefited. Neverthe- 
less, when one is dealing with patients with so-called intractable ulcers, 
care must be exercised in recommending subtotal gastric resection, 
for it is evident that they do not do as well following this procedure as 
do those with other indications. 

We feel that the 2 per cent over-all mortality deserves special 
comment, Of the five deaths, four occurred in patients who were 
operated on because of hemorrhage from peptic ulcer. Three of these 
four operations were performed when it was felt that further medical 
management would probably fail to keep the patients alive. Only 
one of the five cases (Case 4) could be considered as a good risk and 
therefore might truly be listed as a surgical death. The other four 
would better be listed as hospital mortality since they were known to 
be poor risks but were operated on because of inability to control them 
with medical management. 

SUMMARY 

An evaluation of the results of 177 cases of subtotal gastrectomy in 
the treatment of peptic ulcer is presented. 

Postoperatively a histamine gastric analysis demonstrated free 
acid in 16 per cent of the patients. 

After operation, 43 per cent of the patients regained within 10 
pounds their average adult lifetime weight. 

Sixty-two per cent estimated that they had regained at least two 
thirds of their former strength. 

Normal eating habits were present in 60 per cent. 

According to the patients’ evaluation, the results of the operation 
were good or excellent in 78 per cent and fair or poor in 22 per cent. 

The surgical mortality was two per cent. 

Surgical results could not be predicted by the age of the patient, the 
duration of symptoms, the location of the ulcer, or the level of pre 
operative gastric acidity. The results were not influenced by the pres 
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‘e or absence of postoperative achlorhydria or by the gastric empty- 


ing time. The medically intractable patients demonstrated signifi- 
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itly poorer results than those operated on for other reasons. 
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Umbilical Ptosis 


Frequent Physical Sign in Portal Cirrhosis 
Hl. TANYOL, M.D., and HYMAN MENDUKE, Ph.D. 


HE TERM “umbilical ptosis’ is employed to designate a marked 
lengthening of the distance between the xiphoid process and the 
umbilicus, which appears to be a little-recognized sign of portal cirrho 
sis. In this communication it is proposed to evaluate statistically the 
significance of the occurrence of umbilical ptosis among cirrhotics, 
since it may be of value in the early diagnosis of portal cirrhosis. 


MATERIALS and METHODS 


Data were obtained on 15 adult male cirrhotic patients, of whom 
14 were living at the time the measurements for umbilical ptosis were 
made. In 6 of the patients the diagnosis of portal cirrhosis was subse 
quently confirmed histologically, either on postmortem examination 
or by means of puncture biopsy of the liver. The diagnosis of portal 
cirrhosis in the remaining 9 patients was made on the basis of clinical 
and laboratory evidence. There were 14 white cirrhotic subjects and 1 
Negro, whose ages ranged from 39 to 79 years with a mean of 55 years. 

The control series consisted of 50 adult male patients with miscel- 
laneous disorders, excluding hepatic diseases. This group was similar 
in composition to the cirrhotic group in regard to age and race. There 
were 47 white and 3 Negro subjects, whose ages ranged from 39 to 74 
years with a mean of 57 years. All were patients in the wards of the 
Department of Medicine of the Jefferson Medical College between 
May, 1952, and May, 1955. Because of the possible effect of ascites 
or obesity on the distance between abdominal landmarks, patients 
with either of these conditions were excluded, Only male subjects were 
studied in view of the possible effect of pregnancy on the position of 
the umbilicus in women. 


From the Department of Medicine, Division of Gastroenterology (1951-55), and the 
Department of Biostatistics, The Jefferson Medical College of Philadelphia, Philadel 
phia, Pa. 

The authors are grateful to Drs. H. Tumen, W. G. Sawitz, and M. H. F. Friedman for 
their very helpful comments and suggestions 


NEW SERIES 
VOL. 1, NO. 10, 1956 417 


4 
| 
4 
a 
5 


Tanyol & Menduke 


2 
Fig. |. Control patient No. 12, a 39-year-old noneirrhotic. As indicated by 

the lines drawn, the upper distance is approximately equal to the lower. 

Fig. 2. Cirrhotic patient No. 12, a 45-year-old man. As indicated by the lines 

drawn, the upper distance is approximately three times as great as the lower. 

Diagnosis of portal cirrhosis was confirmed by aspiration biopsy of the liver. 

Note the presence of a right inguinal hernia in the absence of ascites. 


All measurements were made on the living subjects standing erect 
with the abdominal muscles relaxed (Figs. 1 and 2). One of the cir- 
rhotic patients was seen for the first time on the autopsy table, and 
was measured in a horizontal position. In measuring the distances 
from the midumbilicus to the lower end of the xiphoid process and to 
the upper edge of the symphysis a tape-measure was used. The ratio 
of the upper to the lower distance may be referred to as the ‘“um- 
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TABLE |. 50 Noneirrhotic Male Control Patients 


Upper« Lower! 
No. index 
(em (em 

l 71 Ww 17 13 1.31 
2 53 Ww 15 13 1.15 
3 44 W 16.5 14.5 1.14 
71 W 15 16 
5 1s W 16.5 16.5 1.00 
6 64 W IS 16.5 1.09 
7 52 W 14.5 l4 1.04 
W 17 16 1.06 
61 W IS 16 1.12 
; 10 44 W 15.5 3 1.19 
17 W 15 14.5 1.08 
12 9 W 16 17 0.04 
i 13 55 W Is 15.5 1.16 
M4 62 Ww 15 15 1.00 
15 54 W 19.5 15.5 1.26 
: 16 57 W 18.5 17 1.09 
17 66 W 17.5 15 
18 68 W 21 17 1.24 
19 51 W 16 15.5 1.03 
20 42 Ww 15.5 14 1.11 
: 21 73 W 17 14.5 1.17 
22 63 Ww 13 12 1.08 
23 61 W 21.5 11.5 1.87 
24 5A W 23 10 2.30 
i 25 17 W 16 16.5 0.97 
26 W IS 17 1.06 
4 27 15 W 14 15.5 0.90 
4 28 53 W 16 17 0.94 
i xy 64 W 16.5 16.5 1.00 
30 61 W 15.5 15 1.08 
59 W 15.5 14 1.11 
32 60 N 15.5 14.5 1.07 
33 74 N 15.5 17 0.91 
$4 5S N Is 16 
63 W 15 14.5 1.08 
: 36 55 W 17.5 13.5 1.30 
37 64 W 19.5 13 1.50 
38 67 W 16 1.45 
39 19 W 17.5 13 1.35 
40 53 W 15 13.5 1.11 
67 WwW 15 14.5 1.03 
42 42 W 17 17.5 0.97 
13 71 W l4 1.00 
14 68 W 13 15 O87 
15 74 W IS.5 16 1.16 
16 19 W 13 1.08 
17 6 W 13 15.5 0.84 
1s W 12 15 0.80 
49 15 W 14 14.5 0.97 
50 42 W 16 13.5 1.19 


“ Distance from umbilicus to xiphoid process 
’ Distance from umbilicus to symphysis 
© Ratio of upper to lower distance 
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hilieal index.’’ The variation in the length of the xiphoid process from 

patient to patient was negligible, except in one individual. In this 

patient the measurement was made from the middle of the xiphoid 

process, since by palpation its length was estimated to be more than 

5 em., which was considerably greater than that of all the others. 
RESULTS 

Statistical Analysis 

The results of the measurements, as well as age and race, are reported 
for each patient in Tables 1 and 2. 

Because of the possible effect of age on the umbilical index, a pre- 
liminary investigation of the age-index relationship was made. No 
significant correlation was observed in either the control group or the 
cirrhotic group, at least within the age limits under consideration. 

Since the analysis was to be made on ratios where the base of the 
ratio varied from individual to individual, an arithmetical analysis 
would have given mathematically inconsistent results. Therefore a 
logarithmic analysis was employed. 

It is evident from Fig. 3 that, while there was some overlapping, 
cirrhotics as a group tended to have a higher umbilical index (ratio 
of the superior to the inferior distance) than noncirrhotics, and the 
cirrhoties seemed also to show greater variation. The analysis served 
to confirm the visual impression in this respect. 


TABLE 2. 15 Male Patients with Portal Cirrhosis 


— Age Race distance mbilical 
No index‘ 
(em.) (cm.) 
1 39 W 20 13.5 1.48 
2 45 W 22.5 10 2.25 
79 Is 5 3.60 
1 60 Ww 22.5 10.5 2.14 
5 49 Ww 10 ~ 8.5 1.18 
6 66 Ww 25 13 1.92 
7 69 Ww 25 15 1.67 
s 67 W 25 15 1.67 
" 47 N 24 11.5 2.09 
10 43 W 25 1] 2.27 
1 59 W 16 16 1.00 
12 5 W 28 3.11 
3 6S W 16 16 1.00 
25 13 1.92 
15 15 Ww 27 12 2.25 


* Distance from umbilicus to xiphoid process. 
* Distance from umbilicus to symphysis. 
* Ratio of upper to lower distance 
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Fig. 3. Percentage frequency distributions 
ne . . bed 

of umbilical indices (ratios of distance be-$ s 

tween umbilicus and xiphoid process to dis-% ,, L 

tance between umbilicus and symphysis) ing /f \ 

15 male patients with portal cirrhosis and in*® 


50 male controls. 


i 
LOG UMBILICAL 


‘@ 28 
UMBILICAL INDOER 


The cirrhotic group showed significantly greater variation than the 
controls, when variances were compared by means of the /’ test (prob 
ability of / less than .002). The geometric mean (antilog of the mean 
logarithmic index) for the cirrhoties was 1.85, while the corresponding 
average for the controls was only 1.11. In each group the average in 
dex was significantly higher than unity, but the index for the cir 
rhotiec group was significantly higher than that for the control group 
(probability of ¢ less than .001). 

On the basis of the statistical analysis, it appears that male patients 


i with portal cirrhosis have a significantly higher umbilical index, on 
the average, than noncirrhotic men of similar age. Of the 50 control 
i patients, 11 had an index under 1.00, whereas not one of the 15 cir 


rhotic patients had as low an index. Five out of every 6 controls, 
but only 3 of the 15 cirrhoties, had an index under 1.25. While only | 
control patient had an index over 2.00, almost half the cirrhoties (7) 
had an index of 2.00 or over. 

The term ‘umbilical ptosis’ has been used with reference to a high 
umbilical index, but a numerical lower limit has not yet been assigned. 
If, more or less arbitrarily, the term is applied to those with an index 
in excess of 1.50, then about three fourths of the cirrhoties but only 
2 of the 50 controls showed this defect. 


DISCUSSION 


Von Neusser cited scantiness of body hair as a constitutional sign 
of portal cirrhosis.! Chvostek affirmed this view and declared umbilical 
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ptosis to be another constitutional sign of portal cirrhosis.’ * The 
observation of a congenital sparsity of body hair in cirrhoties has been 
confirmed by others.*: * ° Analysis of the present material corroborated 
the earlier observation that there is a marked lengthening of the dis- 
tance between the xiphoid process and the umbilicus in patients with 


portal cirrhosis. 
In most of the cases of cirrhosis studied by us the patient had a his- : 
tory of alcoholism, whereas the control patients had not. The question i 


therefore arises as to whether umbilical ptosis is associated primarily 
with cirrhosis or with alcoholism. From the results obtained to date on 
noncirrhotic alcoholic individuals, it would appear that ptosis is not a 
concomitant of alcoholism. 

That there may be some relationship between umbilical ptosis and 
portal cirrhosis is not inconsistent with the hypothesis that exogenous 
factors are involved in portal cirrhosis. The presence of a congenital 
developmental factor might possibly explain, for example, why there 
is a high rate of aleoholism among cirrhotic patients® while the inei- 
dence of cirrhosis is low among alcoholics. 

It is not within the scope of this paper to discuss the mechanism by 
which cirrhosis and umbilical ptosis are related. The occurrence of : 
umbilical ptosis in association with other manifestations of “static 
disorders of the connective tissue,’’* such as hernia, varicose veins, 
cutaneous phlebectasia, varicocele, and hemorrhoids, in patients with 
cirrhosis has been demonstrated elsewhere’; it has been emphasized 
that, contrary to the prevailing view, the latter stigmata precede the 
development of ascites or portal hypertension by many years. 


Karly cirrhosis cannot be readily diagnosed, while the presence of ; 
umbilical ptosis can be easily determined. Although it has not yet : 
been demonstrated conclusively, the impression has been obtained ; 


that, like the above-mentioned manifestations of static disorder of 
the connective tissue, umbilical ptosis precedes portal cirrhosis by 
many years. Long-range prospective studies are necessary, however, i 
in order to prove this assumption. 

i 


SUMMARY and CONCLUSIONS 


Attention is drawn to “umbilical ptosis’’—a lengthening of the 
distance between the xiphoid process and the umbilicus—which is a 
rather frequent concomitant of portal cirrhosis. In noncirrhotie indi- 
viduals the distance from the umbilicus to the xiphoid process is almost 
equal to the distance from the umbilicus to the symphysis. In cirrhotic 
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patients, however, the upper distance is much greater than the lower. 

Only 2 out of 50 control patients had an upper measurement more 

than one-and-a-half times as great as the lower, while three fourths 

of the cirrhotics were in this class. In fact, in half the cirrhoties the 

upper distance was more than twice as long as the lower. The value of 

this sign in the prediction of potential cirrhosis offers a challenging 

field for further investigation. 
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Staphylococcal Gastroenteritis 
Report of a Major Outbreak 
HARRY WAIN, M.D., and PAUL A. BLACKSTONE, M.D. 


TTENTION TO STAPHYLOCOCCI as a frequent cause of so-called 
A outbreaks of “food poisoning” was first brought into focus by 
G. M. Dack and his co-workers.*: ® In 1931 and subsequently they 
demonstrated that staphylococcus enterotoxin was the commonest 
‘ause of these outbreaks. In 1950 Feig®: * reported that 78 per cent 
of all outbreaks studied implicated the staphylococcus. 


CHARACTERISTICS 

The characteristic feature of staphylococcal gastroenteritis is the 
relatively short incubation period, which is usually 1 to 6 hours after 
the contaminated food is eaten. This is in contrast to incubation periods 
of 12 to 24 hours or more which are typical of botulism or poisoning 
due to salmonella. This point is of importance in diagnosis, both clini- 
‘ally and epidemiologically, because if the incubation period is longer 
than 11 hours, staphylococcal gastroenteritis can be ruled out. 


SYMPTOMS 


The onset is sudden, with a brief period of nausea and headache 
followed by sudden severe paroxysms of vomiting accompanied by 
abdominal cramps, severe diarrhea, and prostration. These symptoms 
persist for several hours and the patient usually makes a prompt and 
complete recovery within twenty-four hours, with or without sympto- 
matic treatment. Dubos’ reports that fatalities are rare and that only 
8 deaths have been recorded in several thousands of cases, and that 
only 4 of these deaths could reasonably be attributed directly to “food 
poisoning.” 

The severity of the attack varies with the amount of enterotoxin 
ingested. The rapid recovery characteristic of this condition can be 
logically expected to result from the ingestion of a pre-formed non- 
reproducing toxic agent, which is not absorbed and which is rapidly 


From the Department of Health, Mansfield, Ohio. 
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destroyed or excreted. It has been suggested that staphylococcic 
enterotoxin acts on the peripheral sensory structures of the viscera 
rather than directly on the vomiting center in the fourth ventricle. 


COMMONLY INVOLVED FOODS 


In outbreaks of staphylococcal gastroenteritis the incriminated food 
is often found to have been prepared or handled by a person who is a 
nasal or skin carrier of pathogenic staphylococci, or who has an open 
staphylococcal lesion on the hands, arms, or face. Investigations usu- 
ally reveal that after the food was prepared it was held at room tem 
perature for several hours before being served, thus providing a period 
of incubation for the production of the enterotoxin. 

The three foods most commonly involved in these outbreaks in order 
of frequency are (1) meat products, especially ham, (2) cream and 
custard bakery products, and (3) poultry. 


REPORT OF OUTBREAK 

A picnic was held for postal employes and their families at North Lake 
Park Pavilion, Mansfield, Ohio, Saturday, September 17, 1955, with a total 
of 306 people in attendance. The following picnie menu was served: baked 
ham; wieners; baked beans; potato salad; potato chips; buns; pickles; cookies; 
coffee and cream; ice cream; pop. 

Serving of food at this pienic occurred from approximately 6:00 to 6:45 
P.M., With a few people eating previous to this time. 

In the period from approximately 5:30 p.m. until midnight a total of 120 
people were brought into Mansfield General Hospital acutely ill with nausea, 
severe vomiting, diarrhea, and prostration. The Health Department was 
notified by the police of the situation at approximately 10:00 p.m. and an 
immediate investigation was instituted. Subsequent investigation gave the 
following data as to the extent of the outbreak. 


Number of people attending picnic 306 
Number of people giving history of illness 244 
Number of people seen and treated by physicians in their homes 73 


Number of people giving history of being ill but receiving no med- 
ical care. . 51 


The first person became ill about 5:30 p.m. and was admitted to the hos 
pital about 6:30 p.m. He was a member of the serving committee and gave a 
history of having sampled the baked ham at about 3:00 p.M., stating he had 
eaten ham only. The bulk of the patients were admitted to the hospital be- 
tween 9:00 and 11:00 p.m., with only 7 people being admitted after midnight. 

Clinically, patients were diagnosed as having staphylococcal gastroenteritis 
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and presented symptoms of severe nausea, vomiting, diarrhea, prostration, 
and collapse. All gave a history of onset occurring from 2 to 6 hours after 
eating. History clearly implicated the ham as the source of the outbreak, as a 
number of people, including the first person who became ill, ate ham only or 
just ham sandwiches. Also, a number of children who ate the wieners and 
other foods but refused ham escaped being ill. All gave a history that all foods 
tasted good—no off-odors, tastes, or flavors were noted. 

Health Department investigation started at 10:30 p.m., Saturday, Septem- 
ber 17. Samples of all food at the picnic were collected and submitted the 
next day to the laboratories of the Mansfield General Hospital and the Ohio 
Department of Health for analysis. Temperature reports by the CAA 
Weather Bureau for September 17, 1955, at the Municipal Airport averaged 
88° F. between the hours of 1:30 and 6:30 P.M. 


History of Preparation of Ham 


Fourteen hams were placed in an oven Friday, September 16, at 9:00 p.m. 
and slow baked to 6:45 a.m. Saturday. Internal temperatures of the ham 
during the baking process were approximately 165° F. Hams were taken from 
the oven at 6:45 a.m. Saturday, September 17. Four of the hams were sent 
up to the store to be sold over the counter and ten hams were deboned and 
sliced for the postal employes’ picnic. Two men deboned the hot hams and 
boning was completed about 7:30 a.m. The hams were then sliced by one 
person between 7:15 and 8:00 a.m. They were placed back in a solid mass 
as they came off the slicer into two deep trays, wrapped in aluminum foil 
and placed back in the oven at about 8:00 a.m. The ovens were kept at a 
temperature of about 200° F. until about 1:30 to 2:00 p.m. when the hams 
were picked up by two postal employes and carried in the back of a station 
wagon until about 3:00 p.m. when they arrived at the park pavilion. The 
hams were then placed on the table still covered with the aluminum foil and 
without refrigeration until approximately 6:00 p.m. when they were served. 


HEALTH DEPARTMENT INVESTIGATION 


The following morning the Health Department interviewed the five 
employes who baked, deboned, and sliced the ham. We also inter- 
viewed seven members of the postal Employes group who had picked 
up the ham and served it at the picnic. Physical examinations were 
made of all subjects. 

Subsequent investigation revealed three open acne lesions that were 
discharging pus on the face of one of the men who deboned six of the 
hams. Swab specimens on this man were taken for laboratory analysis. 

Reports from the laboratories of the Ohio Department of Health 
and the Mansfield General Hospital were as follows: 
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Ham was positive for Staphylococcus aureus, mannite-positive, and 
coagulase-positive. 

Swabs from three acne lesions on the face of the man who deboned the 
ham were all positive for Staphylococcus aureus and were mannite- 
positive and coagulase-positive. 

Table scrapings (taken from the table on which the ham was deboned) 
were positive for Staphylococcus aureus. 

The potato salad, wieners, ham bones, one-half unsliced ham, and 
two whole cooked hams were all negative for staphylococci. 

The State Health Department Laboratory*® in addition made the 
following statement : 


To further clarify the above results, we wish to say that specimens and cul- 
tures which we are reporting positive for Staphylococcus aureus can be 
interpreted to mean that these are the types of organisms (Micrococcus pyo- 
genes var. aureus) which are associated or incriminated in food poisoning out- 
breaks. Our confirmatory and concluding studies of the positive staphylo- 
coccus cultures gave typical food poisoning reactions. Swabs from the three 
acne lesions all had staphylococcus, Micrococcus pyogenes var. aureus, the 
type of organism which is associated with food poisoning outbreaks. 


During the Health Department investigation we carefully observed 
the man who had deboned the hams and who had acne lesions on his 
face. It was noted he had the habit of fingering his face and the lesions. 

It is believed that he thoroughly seeded with Staph. aureus from 
his lesions six of the ten hot hams which he deboned. We further 
believe that as these hams were rapidly sliced, the slicing blade fur- 
ther spread and seeded the hams with Staph. aureus. The subsequent 
holding of the hams in the oven allowed the organism to incubate and 
elaborate its enterotoxin. The subsequent long period of time on a 90° 
day during which time the postal employes carried the ham in the back 
of a station wagon and allowed it to be unrefrigerated at the picnic 
grounds before serving allowed further incubation of the organism. 


OUTCOME 


Fortunately, we were successful in finding the source, manner, and 
method by which this outbreak occurred. The medical treatment of 
the people ill constituted a severe community emergency of disaster 
proportions. It was ably met by the hospital and the physicians of the 
community plus the help of the fire and police departments, Red 
Cross, and other community agencies. The majority of the people 
made a recovery in from 24 to 72 hours. Several patients were hos 
pitalized as long as five days. One individual who had a long history of 
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ulcerative colitis had severe bleeding from the mouth and anus and 
needed two pints of blood. 

The store which sold, baked, and prepared the ham carried $50,- 
000.00 worth of products insurance, and after being confronted with 
the facts of the field investigation and the laboratory data they as- 
sumed financial liability and paid claims. Interestingly enough, they 
received 270 claims, whereas, our information only shows 244 people 
ill. The insurance adjuster informs us that they settled all of the two 
hundred seventy claims, paying out a total of $22,575.59 in settle- 
ment. 


CONCLUSIONS and RECOMMENDATIONS 


It is important that all food handlers receive a daily inspection 
and that no employe be permitted to come in contact with food who 
has an uncovered open sore or obvious infection. This outbreak could 
have been prevented had this been done. 

However, because of the ubiquity of staphylococcus carriers and the 
impracticability of eliminating them from food handling, all foods 
must be properly handled and stored. Food must be kept constantly 
hot, properly refrigerated, or promptly eaten. There is no in-between 
on these points. Food that is reheated must be reheated for at least 
thirty minutes at 350° Fahrenheit to effectively inactivate any entero- 
toxin which may have contaminated it. 

It is gratifying to know that the physicians, the hospital, the Health 
Department, and other associated organizations of the community 
ably met this disastrous outbreak and were well aware of the clinical 
entity of a staphylococcal gastroenteritis. 

The diagnosis, treatment and epidemiological investigation of out- 
breaks of this kind is made easier by remembering the following points. 

e The typical explosive onset. 

@ The short incubation period (2-6 hours). 

@ History of ingestion of ham, poultry, cream or custard pastries. 

@ Severe vomiting, diarrhea, and _prostration. 

@ Typical rapid recovery. 

It is an interesting commentary on human nature that 26 more people 
applied for claims against the insurance company than gave a history 
of being ill at the time of the outbreak. 


SUMMARY 


A major outbreak of food poisoning, which assumed the proportions 
of a community disaster by causing the acute illness of 244 people, 
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presented the typical symptoms and clinical picture of a staphylococeal 
gastroenteritis. 

The offending food was the baked ham from which positive cul- 
tures for Staphylococcus aureus were obtained by two separate labora 
tories. 

It is important to note that the baked ham presented no off-odors, 
tastes, or flavors. This is characteristic of staphylococcus-infected 
foods. 

The baked ham was seeded with Staphylococcus aureus from the 
self-contaminated hands of the man who did the deboning. Labora 
tory cultures demonstrated Staphylococcus aureus in acne lesions on 
the man’s face, in the the ham, and in serapings taken from the table 
on which the hams were deboned. 

The staphylococci organisms were given the necessary time and 
temperature range in which to grow and produce enterotoxin in the 
sliced ham during the period that the hams were held warm in the oven 
at 200° F. Additional growth and enterotoxin production occurred 
during the period that the hams were held without refrigeration on a 
90° day at the picnic grounds. 
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CASE REPORT 


Perforation of the Colon 


During a Barium-Enema Study 


Development of Retroperitoneal, Mediastinal, 
and Cervical Emphysema 


JEROME H. SHAPIRO, M.D., and HAROLD RIFKIN, M.D. 


HE OCCURRENCE of retroperitoneal, mediastinal, and cervical 
saa following a barium-enema examination represents a 
rare complication of this frequently performed diagnostic procedure. 
We feel that the following case deserves to be recorded and the per- 
tinent literature reviewed. 


CASE REPORT 

P. L., a 57-year-old white male, was admitted to the hospital on August 28, 
1955, with a chief complaint of anal tenderness and pain with defecation. He 
was known to have hemorrhoids for a period of five years and had had some 
bleeding per rectum. Physical examination was not significant except for the 
rectal area, In this region large, external hemorrhoidal tags, red in color and 
mildly tender, were found. 

A barium-enema examination was performed on August 29, 1955, after 
preliminary castor-oil catharsis. Following the usual preliminary roentgeno- 
gram of the abdomen which showed no free air in the retroperitoneal tissues 
(Fig. 1), the enema solution was introduced through a Bardex rectal tube in 
the usual manner. The patient experienced no untoward reaction throughout 
the examination. The roentgenograms of the barium-filled colon showed no 
abnormalities (Fig. 2). Postevacuation roentgenograms, however, indicated 
the presence of extensive retroperitoneal emphysema (Fig. 3). On August 
30, 1955, the patient complained of pain in the throat. At this time, roentgeno- 
grams showed emphysema in the neck and mediastinum (Figs. 4 and 5). 


From the Divisions of Radiology and Medicine, Montefiore Hospital, New York, 
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Fig. 1. Roentgenograms of the abdomen and chest (8-29-55) done prior 
to the barium enema. There is no mediastinal or retroperitoneal em- 
physema. 


Retroperitoneal emphysema was again observed. This emphysema disappeared 
in several days and the patient was then discharged from the hospital in 
apparent good health. 


DISCUSSION 


Perforation of the colon due to varying causes has been reported 
many times. The most important single factor is that of trauma. The 
rectal mucosa may be injured by the enema tip during a cleansing 
enema or by the enema tip or Bardex bag used in the barium-enema 
examination.?: * 4 14 Perforation following sigmoidoscopy has 
been reported.'* Compressed-air and fire-hydrant injuries have ac 
counted for other instances of perforation.®: '!* Obstructing lesions of 
the distal colon may result in perforation of the cecum. Cauble® 
reports a case of rupture of the sigmoid colon apparently developing 
after straining at the toilet. Intrinsic and extrinsic abnormalities such 
as malignant neoplasm, ulcerative colitis, dysentery, tuberculosis, 
and simple ulcer have also resulted in perforations of the colon." 
Serjeant and Raymond'* record an instance in which perforation of 
the sigmoid occurred in an apparently normal colon following a 
barium meal with inspissated barium in the colon. 

Clinically, the sigmoid is the segment of colon most frequently per 
forated. Burt’ records experimental data indicating that the rectum 
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Fig. 2. Barium-enema examination (8-30-55). Anteroposterior 
roentgenogram of the filled colon shows no abnormalities. 


supports the greatest amount of pressure, and that there is less toler- 
ance to stress in the sigmoid, transverse colon, and cecum, in that 
order. In the same study, he reports that approximately 4.07 pounds 
per square inch are required experimentally to perforate the intestine. 
Less pressure was necessary to perforate the intestine when the air was 
introduced more rapidly. 


Development of Emphysema 


The rupture of the colon may extend through all layers of the bowel, 
resulting in a pneumoperitoneum, or may be incomplete, permitting 
development of retroperitoneal and mediastinal emphysema. It is 
possible, in our opinion, for complete perforations to occur in various 
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Fig. 3. Postevacuation roentgenograms (obliques) show extensive retro- 
peritoneal emphysema with gas along the psoas muscles and surrounding 
the left kidney. 


Fig. 4. Posteroanterior and lateral roentgenograms of the chest (8-30-55). 
Emphysema is present in the mediastinum and surrounds the heart (best 
seen in the lateral projection). Gas is noted beneath the right diaphrag- 
matic leaflet. 
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Fig. 5. Anteroposterior and lateral roentgenograms of the neck (8-30-55). 
There is marked prevertebral emphysema in the lateral projection with 
additional gas present in fascial planes. 


portions of the colon which would be retroperitoneal in location, 
causing retroperitoneal emphysema. An example of such perforation 
is one below the line of the pelvic reflection of the peritoneum. 

In a comprehensive review of subcutaneous emphysema originating 
in the gastrointestinal tract, Oetting et al.’? indicate that 20.6 per cent 
was of traumatic etiology. They stress the importance of the site of 
bowel perforation and an adequate pressure gradient between the 
intestinal lumen and the subcutaneous space. Increase in intra-abdom- 
inal pressure may enhance the pressure gradient and contribute to 
perforation. 


Diagnosis 


Retroperitoneal perforations with retroperitoneal emphysema may 
result in dissemination of the gas so that mediastinal and subcutaneous 
emphysema are encountered. The diagnosis is made by evaluating 
the standard roentgenograms of the abdomen, chest, and cervical 
spine. The gas distribution in the abdomen is seen along the psoas 
muscle margins, around the kidneys, and sometimes on the serosa 
of the intestine. Within the chest the mediastinal emphysema mani- 
fests itself by streaks of gas along the margins of the heart and great 
vessels. The emphysema in the cervical area is subcutaneous but may 
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be present in the fascial planes also, especially in the prevertebral 
region. A lateral roentgenogram of the cervical spine is essential for 
the detection of small amounts of gas. 


Effect of Type of Barium Enema 


Although colon perforation and intravasation have occurred during 
a barium-enema examination,® '"'!:'* and retroperitoneal, medias 
tinal and cervical emphysema have followed a double-contrast barium 
enema,® we have not encountered any instance in which the emphy 
sema was noted after a barium enema without air contrast. The occur- 
rence of the emphysema on the postevacuation roentgenograms sug- 
gests that straining at the toilet during evacuation may have caused a 
tear of the colon mucosa. No extraluminal barium was noted. It is 
also possible that the rectal mucosa may have been injured by the 
Bardex bulb. If the emphysema had been of pulmonary origin, it 
should have been limited to the thorax and neck. The presence of 
retroperitoneal emphysema indicates a gastrointestinal origin. 


SUMMARY and CONCLUSIONS 


1. A case report is presented in which retroperitoneal, mediastinal, 
and cervical emphysema followed a barium-enema examination with- 
out air contrast. 

2. The mechanism for the formation of the emphysema remains ob- 
scure. Straining at the toilet and trauma to the rectal mucosa by the 
Bardex bulb remain as possible etiologic factors. 

3. The literature relating to perforation of the colon has been re 
viewed. 

4. Although this complication during a barium enema is obviously 
rare, the mere fact of its occurrence points up the need for caution in 
doing the examination. Rectal tubes should be inserted gently and 
with care and the pressure gradient used in delivering the barium 
should never be excessive. 
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CASE REPORTS 


True Diverticula of the Stomach 


DAVID W. BARROW, M.D. 


a OF THE STOMACH WALL caused by peptic ulceration 
or traction from perigastric adhesions to such an area are not 
uncommon, but true diverticula of the stomach are rare. Palmer found 
only 412 patients with true gastric diverticula reported in the world 
literature and assembled the following data. 

In 1,371,000 general hospital admissions 59 true gastric diverticula 
were found, an incidence of 0.0043 per cent. In 380,899 routine x-ray 
examinations of the stomach, 165 true diverticula were found, or an 
incidence of 0.043 per cent. In 11,234 operations upon the stomach, 
10 diverticula were found, or an incidence of 0.089 per cent. In 7027 
gastroscopic examinations 21 diverticula were noted, or an incidence 
of 0.30 per cent. And in 29,904 routine autopsies, 6 diverticula were 
found, or an incidence of 0.020 per cent. 

Of the 412 patients collected by Palmer, 38 were diagnosed inciden- 
tally at autopsy and 267 were discovered during examination for ab- 
dominal complaints. 

In those patients in whom the sex was mentioned 174 were male and 
144 female. The great majority of lesions were discovered during the 
third, fourth, fifth, and sixth decades. Few cases have been found at 
autopsy in newborns or infants. 

The diverticula were usually single, with two diverticula being re- 
ported in only 6 instances and multiple diverticula in 2. Most of the 
diverticula were 1-6 cm. in greatest diameter, although larger ones 
have been reported. 

Among the 342 cases in which the location was definitely stated, 76 
per cent arose on the posterior wall about 2 cm. below the esophago 
gastric junction and 3 cm. from the neighboring lesser curvature. The 
remainder have been reported throughout the stomach from pylorus 
to fundus on both the anterior and posterior walls. 


From the Surgical Service of the Milwaukee County Hospital and the Department 
of Surgery of the Marquette University School of Medicine, Milwaukee, Wise 
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When viewed during gastroscopy, the diverticulum appears as a 
round (seldom oval) hole with abrupt edges, and the surrounding 
mucosa retains a normal pattern. The stoma may be seen to change in 
size, rarely to show rhythmic contractions, and possibly at times to 
close completely. Whether or not this is accomplished by a separate 
sphincter-like mechanism at the diverticulum opening or by the in- 
trinsic musculature of the stomach is not known. It is certain, how- 
ever, that food and secretions can be retained within the diverticulum 
by this mechanism. 

Acute gastritis of the lining membrane was observed in about 50 
per cent of all the reported patients and these changes were found to 
vary in severity between examinations in the same patient. 


SYMPTOMS and DIAGNOSIS 


Symptoms associated with diverticula are presumably related to 
retention of food with associated gastritis. Typically they consist of 
intermittent epigastric or lower chest pain, aggravated by meals and 
recumbency, and constantly localized without radiation. Among the 
patients collected by Palmer and studied clinically the complaints 
were noted as shown in Table 1. 

Since the symptoms of gastric diverticulum are so nonspecific, 
the diagnosis is usually not suspected prior to its initial demonstration 
by x-ray (249 patients), gastroscopy (6 patients), or surgery (12 
patients). (In 8 patients the surgeon was not able to find a diverticulum 
previously demonstrated by x-ray.) Furthermore, pathology is fre- 
quently present in the right upper quadrant which might be responsible 
for the patient’s difficulties, so that the symptomatic importance of a 
diverticulum when found is difficult to determine. Certainly many of 
them are incidental findings unrelated to the patient’s complaints, 
but there are others which undoubtedly cause much distress and dis- 
ability. 


TABLE |. Patients’ Complaints Associated with Diverticula of the Stomach 


No. patients 


Simple epigastric or lower chest pain 72 
Complex dyspepsias 52 
Typical ulcer symptoms 6 
Simple vomiting 8 
Sudden large hematemesis 3 
Acute abdominal catastrophe 3 
Spontaneous rupture of diverticulum 
Discovered during studies for non-G.1. symptoms 4 
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Symptomatic treatment has been ineffective, and surgical excision 
should be advised when the degree of past disability warrants it. 
Complete relief has followed obliteration of the diverticulum in the 
reported patients. 

CASE 1 

G. M., a 24-year-old white female, complained of intermittent attacks of 
colicky pain in the epigastrium for one year. The first attacks were mild and 
of short duration. For the last four months, the pain had become worse “than 
any labor pain.’’ She believed that the pain was sometimes initiated by eating, 
particularly fatty foods. There was nausea, anorexia, and occasional vomiting 
during the attacks. She did not believe that the vomitus contained blood or 
that she had passed blood by rectum. A presumptive diagnosis of chronic 
cholecystitis was made, 

X-ray of the chest was negative for tuberculosis. 

X-ray of the gallbladder by contrast visualization revealed normal filling 
and configuration. No calculi were present. 

X-ray examination of the gastrointestinal tract (Fig. 1) was reported as 
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follows: “There is a diverticulum of the cardia, which is located in the pos- 
terior portion, measuring 2.5 cm. in diameter. The remainder of the cardia, 
pars media, and pars pyloric are normally outlined, The duodenal cap and 
proximal loops of small bowel have a normal configuration and mucosal 
pattern. At six hours, there is no gastric retention. The head of the barium 
column is in the ascending colon.” Impression: Diverticulum of the pars 
cardia with adhesions of the spleen. 

At surgery the diverticulum was removed after dividing both the gastro- 
hepatic and gastrocolic ligaments to permit satisfactory mobilization of the 
stomach. It was not adherent to the surrounding tissues, originated from the 
posterior wall at the level of the cardia or higher and was the size of a thumb. 
It was easily removed as were an incidental solitary diverticulum of the trans- 
verse colon and the appendix. No other diverticula were found. 

Examination of the diverticulum of the stomach showed well-developed 
gastric mucosa with glands and cells of the usual architecture. The muscularis 
mucosa was well developed overlying a thin submucosa. There was a minimum 
amount of muscularis. 

Convalescence was entirely uneventful aside from urinary retention and 
the patient was dismissed on the eighth postoperative day. 


She was admitted to the hospital a year later for a normal delivery. She 


had been completely relieved of her epigastric distress following removal of 
the gastric diverticulum. 
CASE 2 

H. K., a 58-year-old white female, complained of intermittent attacks of 
“sharp pains” in the midepigastric region, radiating to the back, of three 
days’ duration. She was nauseated during the attack, and food aggravated 
the pain and made her vomit. She had had several similar though milder at- 
tacks in the preceding two years, which were provoked and aggravated by 
taking food. On physical examination there was tenderness in the epigas- 
trium just below the xiphoid and the sclerae had a “muddy”’ tint. 

The temperature and pulse were not elevated and laboratory findings were 
essentially normal except for slight elevation of the icteric index. 

The presumptive diagnosis of cholecystitis was reinforced by failure to 
visualize the gallbladder by x-ray on two attempts. X-ray examination of the 
gastrointestinal tract showed that the esophagus was outlined normally. 
Projecting from the medial posterior wall of the pars cardia, there was a 
definite true diverticulum of the stomach which measured 4 * 5 em. The 
esophagus entered the pars cardia in a normal manner. The remainder of 
the stomach, the duodenal cap, and the proximal small bowel were within 
normal limits, After six hours there was no gastric retention; however, barium 
was still seen in the previously described diverticulum. 

Impression: True diverticulum of the pars cardia of the stomach. 

The diverticulum was visualized by gastroscopy. At operation a gallbladder 
filled with stones was removed. One stone and some débris was removed from 
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the common duct and the diverticulum was not found. The posterior surface 
of the stomach was not inspected. 

The patient recovered rapidly and was dismissed from the hospital on the 
seventeenth postoperative day. A postoperative cholangiogram is not recorded. 

She was readmitted to the hospital three months later, having had three 
episodes of nausea, vomiting, fever and chills, and abdominal pain. The pain 
was centered around the umbilicus and epigastrium and radiated into the 
back and left flank. She had diarrhea at admission. Examination showed 
tenderness and spasm in the epigastrium just above the umbilicus. No masses 
were felt. Peristalsis was hyperactive and high pitched, Serum amylase, serum 
bilirubin, and icteric index were normal. A gastrointestinal series again showed 


a “huge diverticulum in the posterior medial wall with retention of barium 
long after the rest of the stomach was empty.” 

A diagnosis of common duct stone was made. The patient’s symptoms sub- 
sided and she was dismissed from the hospital. She continued to have recur- 
rent crampy abdominal pain and was readmitted to the hospital within two 
weeks but refused surgery. Three months later the common duct was explored 
and no stones were found. It was difficult to pass a probe into the duodenum 
and a sphincterotomy was done. The diverticulum was not explored. ‘Two 


Fig. 2. Case 2. Large posterior-wall diverticulum demonstrated by lateral 


X-ray. 
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postoperative cholangiograms showed a small negative shadow the nature of 
which was not determined. 

Her symptoms persisted and she was readmitted to the hospital. One of 
three serologic examinations was positive and a spinal tap was done. No 
abnormalities were found and the patient signed herself out immediately 
afterward, 

Her epigastric distress persisted and a small incisional hernia was found. 
She was again admitted to the hospital but the incisional hernia was not 
considered sufficient to warrant repair, and the examiner was apparently 
unaware of the gastric diverticulum. 

A year later she was again admitted to the hospital for continuing com- 
plaints and x-ray (Fig. 2) again showed a large diverticulum 6 cm. in length 
and 5 em, in width on the posterior medial wall of the stomach near the 
cardia. Barium was again retained in the diverticulum for several hours after 
the stomach was empty. The patient’s symptoms again subsided while in 
the hospital and surgery was again deferred. She has continued to have epi- 
gastric distress and dyspepsia. 

CASE 3 

M. D., a 73-year-old white female was admitted to the hospital for investi- 
gation of intermittent diarrhea for the past three months. Examination by 
x-ray and proctoscope revealed hemorrhoids but no other pathology. A small 
diverticulum was found near the cardia of the stomach which retained barium. 
On further questioning the patient believed that she had had “gallbladder 
disease”’ for many years and had avoided fried, fatty, and coarse foods. The 
gallbladder was visualized and functioned well on x-ray examination. She 
had also noticed a “pinched” feeling which began in the chest below the ensi- 
form and went down into the abdomen when she had attacks of abdominal 
distress. Surgical excision was not advised because of obesity and poor cardiac 
status. She has continued to complain of dyspepsia. 


CONCLUSIONS 


Diverticula of the stomach may produce epigastric distress and dys- 
pepsia, but since they usually occur on the posterior surface near the 
cardia they are difficult to demonstrate by x-ray or surgical explora- 
tion unless specifically searched for. 

Ixcision of symptomatic diverticula may be followed by relief of the 
patient’s complaints and should be undertaken when other causes can 
be reasonably excluded or symptoms persist after correction of other 
pathology previously considered of etiologic importance. Incidental re- 
moval of a known gastric diverticulum during laparotomy for other 
pathologic conditions should be done if the patient’s condition permits. 
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The anticholinergic drugs are receiving ever-increasing attention. An eval 
uation of their effects and use in peptic ulcer is, therefore, important at 
this time. Drs. Barborka and Texter have kindly allowed the presentation 
of their work on this subject, from their book Peptic Uleer. 


Anticholinergic Drugs 


CLIFFORD J. BARBORKA, M. D., and E. CLINTON TEXTER. Jr, M.D. 


HE ANTICHOLINERGIC DRUGS include a variety of substances which 
T interfere with the effects of acetylcholine and are therefore 
depressants of the parasympathetic nervous system. While a number 
of drugs have anticholinergic activity, our discussion is limited to the 
belladonna alkaloids, the synthetic analogues of atropine, and to the 
quaternary ammonium compounds which have been introduced for 
the treatment of peptic ulcer. The initial reports regarding the quater 
nary ammonium compounds in the treatment of ulcer were extremely 
enthusiastic. With the passage of time, controlled studies have been 
carried out and we are now in a better position to assess the value of 
these agents in comparison to the older drugs in the management of 
peptic ulcer. 


Rationale of Use 

The rationale of the use of these agents is based on the theory that 
parasympathetic overactivity may play an important part in the 
development and maintenance of a peptic ulcer. It is thought, there 
fore, that drugs that selectively depress the parasympathetic system 
may have considerable usefulness in the treatment of ulcer. 

In addition to its intrinsic innervation, the gastrointestinal tract is 
supplied with extrinsic nerve fibers derived from both branches of the 
autonomic nervous system. The main function of the autonomic 
nervous system is to maintain the stability of the internal environ 
ment.' Wolf and Wolff? have observed that emotionally charged life 


This paper is a selection from the book Peptic Ulcer, printed with the permission of 
the authors, and the publishers, Little, Brown & Company, Boston, Mass 

Dr. Barborka is Chief, and Dr. Texter Assistant Chief, of the Gastrointestinal Clinic, 
Northwestern University Medical School, Chicago, III. 
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situations can produce hyperactivity of either division of the autonomic 
nervous system. The usual gastrointestinal effects noted after stimula- 
tion of the parasympathetic system are an increase in gastrointestinal 
motility and an increase in secretion. The anticholinergic agents, which 
are parasympathetic depressants, tend to exert an inhibitory effect on 
gastric secretion and gastrointestinal motility. 


PHARMACOLOGY 

The anticholinergic (cholinergic blocking) agents block acetyl- 
choline, which is the chemical mediator of nerve impulses in the 
parasympathetic nervous system. Since acetylcholine is the trans- 
mitter of nerve impulses at the ganglionic synapses as well as at the 
postganglionic effector site, an anticholinergic agent may act at either 
or both of these sites. Ganglionic blockade can also be produced by 
interfering with acetylcholine-transmitted nerve impulses at the 
sympathetic ganglia, resulting in sympatholytic effects. The cholinergic 
blockade may involve all the organs innervated by the cholinergic 
system, or it may be more selectively related to the gastrointestinal 
tract. 

The cholinergic blocking agents can be classified into two groups, 
depending upon whether they act primarily at the postganglionic 
effector site, or at the ganglion between the post- and preganglionic 
fibers (Fig. 1). The older drugs, including atropine and its analogues, 


STIMULANTS 
Acetyicholine Pilocorpine 
Anti-cholinesterases Furmethide 
(Eserine, Neostigmine) Urecholine 
Anti-cholinesterases 
Ganglion Cell | Receptor | 
Pre-ganglionic Fiber Post- ganglionic Fiber \ 
DEPRESSANTS 
Bonthine Banthine 
Tetra-ethylammonium Ci Atropine 
(TEAC) Dibutoline 
Scopolamine 


Fig. 1. Schematic representation of the pharmacology of drugs influencing 
the parasympathetic nervous system. 
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acted mainly at the postganglionic effector site. They are quite similar 


chemically, all being tertiary amines. The newer drugs having action 
at the ganglionic level are also similar chemically and are classified 
as quaternary amines. 


Tertiary Amines 

The pharmacologic action of atropine, and the related belladonna 
alkaloids hyoscyamine and scopolamine, is at the postganglionic 
effector site. Ganglionic transmission is not affected by clinically 
useful dosage. The main action of atropine upon the gastrointestinal 
tract is in lessening motor activity which results from overactivity of 
the parasympathetic system.’ Atropine is also used in combination 
with hyoseyamine and scopolamine, whose pharmacologic effects 
resemble those of atropine alone.‘ Unfortunately, there is no localiza 
tion of the cholinergic blockade produced by atropine and _ related 
belladonna alkaloids, and the sphincter muscle of the iris, the ciliary 
muscles of the lens, and the salivary glands are affected as well as the 
gastrointestinal tract. 

Other drugs of this group include Syntropan, Bentyl, and Centrine. 
Most of these compounds appear to have rather slight action on the 
gastrointestinal tract. 


Quaternary Amines 


Because of the limitations of the tertiary amines, the pharmacologists 
turned to the preparation of quaternary amines. The first of these 
were the simple quaternary ammonium salts such as tetraethylam- 
monium and hexamethonium compounds.* Both of these agents are 
effective parenterally in decreasing gastric secretion and motility, 
but their ganglionic blockade with resultant postural hypotension has 
limited their usefulness in the treatment of peptic ulcer. 

The combination of the amino alcohol ester structure with the 
quaternary ammonium structure of tetraethylammonium has resulted 
in several compounds, the chemical structures of which are quite 
similar (Fig. 2). 

There is also a marked similarity in structure between the new 
quaternary amines and acetylcholine. This structural similarity is 
thought to be related to their mode of action, as it has been postulated 
that the blocking agents work by preventing acetylcholine from being 
attached to the cell. The agents thus become attached to the site 
usually occupied by acetylcholine. Some degree of selectivity of 
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BANTHINE 
HOCH, CH, cH cH 
CH,-N—CH, 
PAMINE 
CH, 
Cm} | 
+ 
TRICYCLAMOL 


Fig. 2. Chemical structure of representative quaternary amines. 


action might be expected as a result of this blocking activity, and this 
appears to be the case with the newer anticholinergic agents. 


Comparative Effects 


The quaternary amines have little direct relaxing effect upon the 
muscle in comparison with the tertiary amines. However, the quater- 
nary amines are more active in blocking cholinergically induced 
activity in the intestine than the tertiary amines. Because of this, 
their clinical effectiveness is increased. The quaternary amines are 
less readily absorbed than the tertiary amines, with the result that 
oral toxicity is decreased while intravenous toxicity is increased. 
From the combination of these effects a more favorable balance ap- 
pears to result between gastrointestinal activity and side effects. 
The lessened side effects permit attainment of blood concentrations 
sufficient to inhibit gastric secretion of hydrochloric acid as well as 
motor activity of the gastrointestinal tract. 
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EVALUATION 

The cholinergic blocking agents of the quaternary type available 
include Banthine, Antrenyl, Prantal, Pamine, Dibutoline, Darstine, 
Pro-Banthine, Elorine, Tricoloid, Malcotran, Novatrine, Piptal, 
Monodral, and Pathilon. Klorine and Tricoloid are similar compounds 
and Malcotran and Novatrine are brands of homatropine methy! 
bromide. The major pharmacologic action of these compounds in the 
usually employed dosage is at the effector site, although in larger 
dosage blockade is produced at the ganglionic level. 


Effect on Gastric Secretion 

The more potent anticholinergic drugs inhibit gastric secretory 
activity, with reduction in both secretory volume and hydrochloric 
acid. This effect is measured with the basal gastric secretion technic. 
The response following oral administration of these drugs is variable, 
and anacidity is seldom produced with the currently available drugs 
unless rather high dosage is employed. Even though they interfere 
with the cholinergically induced secretion, these drugs do not com 
pletely block the cephalic phase of gastric secretion.® 

The ideal antisecretory drug has been characterized pharma 
cologically as one which selectively inhibits the parasympathetic 
ganglia and/or the terminal nerve endings, preferably only those 
ganglia or nerve endings associated with gastric secretion, without 
appreciable adrenergic blockade or curariform activity.’ The clinical 
requirements of such a drug are that it can be safely administered, 
is capable of suppressing secretion for a long period of time after oral 
administration, and is without disagreeable side effects. 


Early Drugs 

The earlier drugs introduced were not very satisfactory antisecretory 
agents. Although Banthine and Prantal were observed to have anti 
secretory effects following intramuscular administration, they are 
without significant antisecretory effects when given by the oral route.’ 
The antisecretory effects of oral Antrenyl are also variable and not 
significant.*: 

Dibutoline is a choline derivative which is used only parenterally. 
It is capable of reducing the volume of gastric secretion when given 
in dosage of 40 mg. every 3 hours.'! The responses to histamine- and 
insulin-stimulated secretion are also partly suppressed at this dosage 
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level. Because of the necessity for parenteral administration, it is 
certainly not an ideal antisecretory agent. 

Darstine has been effective in inhibiting acid secretion in dogs.' 
Subsequent clinical studies failed to demonstrate any antisecretory 
effect when the drug was administered in recommended dosage,’ 
although it was well tolerated. Antisecretory effects without significant 
side effects have been observed when Darstine was given in higher 
dosage." 


Recent Drugs 

The more recently synthesized agents are more active inhibitors 
of gastric secretion. Kirsner and Palmer concluded from their studies 
that the most potent oral antisecretory agents were Pamine, Pro- 
Banthine, and Monodral.'® Florine appeared to be less potent, having 
variable effects on secretion. Sun and Shay'? also carried out com- 
parative studies with the newer antisecretory agents. Their results 
showed that Pro-Banthine, Darstine, and Pamine were more effective 
than atropine, Banthine, or Malcotran in suppressing gastric secretion. 

Pro-Banthine, tricyclamol, homatropine methyl bromide, Pathilon, 
and Piptal have been evaluated, using the basal gastric secretion 
technic. With Pro-Banthine, tricyclamol, Piptal, and homatropine 
methyl! bromide significant depressant effects on secretory volume and 
hydrochloric acid were observed. The drugs having the most favorable 
ratio between antisecretory effects and side effects were Piptal and 
tricyelamol,'® 


Effect on Gastrointestinal Motility 


The effect on gastrointestinal motility is more pronounced and 
less variable than that on secretion. Significant depressant effects 
have been observed with all of the drugs studied. The motor depressant 
effects have been evaluated, using two technies. In the first, a meal of 
barium sulfate was given and its rate of passage through the stomach 
and small intestine was observed. The test was then repeated after 
the patient had received the anticholinergic agents. Using this technic, 
Chapman et al.'* compared the effects of Banthine with those of 
tincture of belladonna and a placebo. Banthine caused a delay in 
gastric evacuation and a decrease in the movement of the barium along 
the intestine, but no changes were observed with either the placebo 
or the tincture of belladonna. Similar effects have been noted with the 
other cholinergic blocking agents. When the drugs are given par- 
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enterally, either intramuscularly or intravenously, all gastrointestinal 
motor activity of a peristaltic nature can be inhibited. 

When an intragastric balloon is connected to a recording kymograph, 
it has been observed that anticholinergic agents such as Banthine 
inhibit the type-2 antral contraction waves. These are the waves which 
produce gastric evacuation.”! 


Other Effects 

A decrease in engorgement of the gastric mucous membrane after 
administration of these agents has been reported.” As might be 
expected, undesirable side effects may follow the use of these com- 
pounds. The side effects are related to their pharmacologic structure 
and resemble those which follow the administration of atropine. 
Side effects as a result of ganglionic blockade can be noted also. 
The most common side effects are visual and salivary disturbances, 
but difficulty in urination, tachycardia, constipation, lassitude, 
dermatitis, and a curariform action have been observed on occasion.”! 

USE IN PEPTIC ULCER 

Indications 

There is general agreement that the anticholinergic agents are useful 
in the symptomatic treatment of peptic ulcer. Their administration is 
usually followed by prompt relief of ulcer distress. This relief is fre 
quently so striking that initially it was recommended that some of 
these drugs could constitute the sole treatment for peptic ulcer It 
soon became apparent that this attitude was hazardous to the patient, 
and it is now recommended that the anticholinergic drugs be used as 
adjunct treatment to conventional medical management. 


Active Phase 

Anticholinergic drugs are probably not necessary for all patients 
having ulcer distress. In patient having occasional mild symptoms 
routine medical management is probably sufficient. However, in 
the more severely ill patient where symptoms persist in spite of good 
ambulatory medical management, the addition of an anticholinergic 
agent to the therapeutic regimen is frequently followed by gratifying 
symptomatic relief. Such relief is not necessarily indicative of the 
healing of the ulcer, and silent bleeding has been observed in patients 
who were on continuous anticholinergic drug therapy. 

For this reason it must be emphasized again that the anticholinergic 
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drugs in this phase constitute only adjunct therapy to other forms of 
management such as rest, diet, sedation, and antacids. 

For those patients who do not respond promptly to ambulatory 
treatment, hospitalization is indicated. The most satisfactory method 
of administration is by intramuscular injection each time ulcer distress 
recurs, as it enables the physician to determine more accurately the 
clinical improvement in the patient. 

Pain Relief and Healing 

The relief from ulcer pain appears to be due primarily to their 
effect of anticholinergics on gastroduodenal motor function. Because 
the pain is relieved so promptly, it cannot be used as an index to 
healing of the ulcer. When a crater is present this can be followed. 
It has been claimed that some of these compounds speed healing in 
peptic ulcers, but there are no good statistical data to support this 
contention. 

A small number of patients fail to respond symptomatically to 
conventional therapy supplemented by anticholinergic drugs, whether 
given by the oral or parenteral route. It is usually found that such 
patients have perforated, walled-off ulcers and that conservative 
therapy is of little value. Sometimes partial relief of ulcer pain is 
observed, with the epigastric or visceral component being relieved 
while the somatic or back component is unchanged. 


Interim Phase 


Dietary restrictions and other treatment are recommended during 
the quiescent or interim phase in an attempt to eliminate or minimize 
recurrences. The value of the anticholinergic drugs in the prevention 
of recurrences is being assessed further, but it appears that recurrences 
cannot be prevented and the incidence of complications probably 
cannot be influenced by the use of these agents in long-term manage- 
ment of the ulcer patient. Nonetheless, their use is rational since they 
promote a more favorable environment for healing by reducing secre- 
tion, hypermotility, and mucosal engorgement. 


Contraindications 


The role of these drugs in the treatment of the complications of 
ulcer is still somewhat controversial. It is certain that the drugs are 
contraindicated in the presence of organic pyloric stenosis. Although 
it is possible that they might have some theoretical value in the 
treatment of the bleeding patient because of their effect in decreasing 
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motility and acidity, we feel that their use in this situation is hazardous. 
The likelihood of surgical intervention contraindicates their use: this 
is also true for patients suspected of having a perforation who will 
require surgical intervention. Because of their effect on the bladder, 
producing an atony, they are contraindicated in the presence of 
prostatic obstruction. They should be avoided in patients with glau 
coma. 


Dosage 

The dosage of the cholinergic blocking agents varies because the 
compounds are not equally potent milligram for milligram. The usual 
dose per day of the oral medication is 4 to 8 tablets. For the average 
patient, 5 tablets a day are recommended, | given prior to each meal 
and 2 at bedtime. If the patient is having more severe distress or is 
refractory to this dosage, 2 tablets may be given four times a day. 
The amount that can be taken depends upon the therapeutic effective 
ness and the side effects of the compound. 

Parenteral preparations are available for some of these agents. 
The dose is usually considerably smaller than that of the corresponding 
oral form. Side effects are more common following parenteral ad 


ministration than following oral administration. 
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EDITORIAL 


Duration of Action of Antacids 


HE ANTACIDS IN CURRENT USE vary in the rate at which they react 
TW rith acid. Some, calcium carbonate, for example, react rapidly, 
the reaction being completed within less than one minute; others, 
such as magnesium trisilicate, react much more slowly, requiring 
several hours for complete utilization of their acid-neutralizing capac 
ity; and still others, such as aluminum hydroxide, fall into an inter 
mediate category. The actual rate of reaction of any given preparation 
will also vary with such factors as rate of stirring, particle size, and 
temperature. 

The assumption has often been made, both in advertising literature 
and in scientific reports, that those antacids which react with acid 
slowly will produce a prolonged antacid effect in vivo. There is no 
logical support for this assumption and there is no convincing evidence 
of its validity. 

The major factors that operate to determine the in-vivo duration 
of antacid effectiveness are (a) the acid-combining power of the dose 
administered; (b) the rate of acid secretion; (c). the rate of gastric 
emptying; and (d) the rate of reaction between the antacid and acid, 
It can be shown that if all other factors are constant, the in-vivo dura 
tion of antacid effectiveness will diminish as the rate of reaction be 
tween acid and antacid diminishes. In a model system this effect has 
been clearly demonstrated.! 

Perhaps the reason that this fallacy came into being and has been 
perpetuated is that those antacids which react slowly with acid are 
insoluble in water and therefore tend to be emptied from the stomach 
more slowly than water-soluble antacids. Any tendency for prolonged 
effectiveness that these substances might have is attributable to this 
property and not to slow reactivity rate. Thus, calcium carbonate, 
which is water-insoluble but rapid-reacting, has a relatively long 
duration of action when compared with water-soluble antacids.’ 

Neutralization of gastric acid by antacids in an inefficient process. 
One gram of calcium carbonate is capable of neutralizing 20 milli- 
equivalents of hydrochloric acid. The average duodenal-ulcer patient 
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secretes approximately 6 milliequivalents of acid per hour. Despite 
this greater-than-threefold excess, 1 Gm. of calcium carbonate will 
not keep the gastric contents of the average duodenal-ulcer patient 
neutralized for as long as one hour.? 

The cause of this discrepancy is the emptying of the antacid from 
the stomach. The potency of antacids in general use is very great in 
relation to the amount of acid which is to be neutralized. And yet 
their effectiveness is relatively poor because they leave the stomach 
quickly. Most of the antacid administered to patients is ‘“‘wasted’’ in 
the sense that it leaves the stomach without having reacted with acid. 

Increasing the size of the dose of antacid is not nearly so effective 
as increasing the frequency of administration in improving antacid 
effectiveness. When antacids are administered by continuous intra- 
gastric drip the total amount required to maintain constant neutraliza- 
tion is much less than when intermittent doses are used.’ 

Physicians frequently prescribe three doses of antacid per day to be 
taken soon after meals, sometimes adding a fourth dose at bedtime. 
Such a program will accomplish little. The doses taken soon after 
meals, say within half an hour, do little good because the buffering 
and diluting effect of the meal has probably already reduced gastric 
acidity effectively. An antacid program must, to be significantly bene- 
ficial therapeutically, sustain low gastric acidity during the greater 
portion of the day. Even a program of hourly doses will often not 
maintain continuous neutralization during the waking hours and 
affords no protection at night. Nevertheless, such a program is prac- 
tical and it usually comes close enough to the aim of continuous neu- 
tralization to yield satisfactory therapeutic results. 

Research on antacids should be directed toward decreasing the 
rate at which they leave the stomach. 


Gastroenterology Section, Morton I, GROSSMAN, M.D. 
Veterans Administration Center, 
Los Angeles, Calif. 
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New Physiologic Aid in Constipation 


(Diocty!l Sodium Sulfosuccinate, Lloyd) 


THE ORIGINAL FECAL SOFTENER 


‘*...we have been impressed...’’* 


“Impressive” is, indeed, the word for the entirely new 
fecal softening action of Doxinate. Doxinate eliminates the 
primary complication of constipation—hard, dry stools 
and eases evacuation by restoring soft, normally 

formed feces. It is neither laxative, lubricant nor 

bulk producer. 


Two new studies on the action of diocty! sodium 
sulfosuccinate found it an effective, safe and easily 
administered aid to normal colonic function. Antos** 
called his results with the medication “uniformly good” 
and Spiesman and Malow* considered it ‘‘a very 
considerable advance in the prevention and treatment 
of constipation.” 


Optimum fecal softening is obtained with 2 or 3 capsules 
(120-180 mg.) a day. Easy passage and improved 
frequency of movement provide real patient satisfaction. 
Your patients, too, will benefit from restoration of normal 
bowel habits with Doxinate, the new physiologic 

aid in constipation. 


DOSAGE: 
ADULTS: 2 or 3 capsules daily. 
INFANTS: 1 or 2 ce. once daily in milk, 
formula or fruit juice. 


SUPPLIED: 
DOXINATE CAPSULES: each green 
transparent capsule contains 60 mg. dioctyl 
sodium sulfosuccinate— bottles of 30 and 100. 


tDOXINATE SOLUTION 54%; each | cc. 
contains 50 mg. dioctyl sodium sulfosuccinate; 
60 cc. bottle with dropper calibrated at | cc. 
tNew standard dosage form. 


| *Spiesman, M. G., and Malow, L.: New Fecal Softener (Doxinate) in the Treatment of 
| Constipation, Journal-Lancet 76:164 (June) 1956 


**Antos, R. J.. A New Approach to the Treatment of Severe Constipation, Sout tern 
Med. 37:236 (April) 1956. 
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A RESEARCH MILESTONE 


Nilevar* 


(BRAND OF NORETHANDROLONE) 


Searle’s New and Practical Steroid 


Specifically for Protein Tissue Building 


It has long been recognized that a substance 
which would promote protein anabolism would 
be of inestimable value in therapy. The andro- 
gens have this property, but unfortunately they 
also exert actions on secondary sex characteris- 
tics. These effects are commonly undesirable in 
therapeutic programs. 

THE FIRST STEROID WITH ANABOLIC SPECIFICITY — 
Nilevar, the newest Searle Research develop- 
ment, therefore, meets a long desired clinical 
need because Nilevar presents the first steroid 
primarily anabolic for protein synthesis. More- 
over, Nilevar is without prominent androgenic 
effects (only about one-sixteenth of that exerted 
by the androgens). 


OBJECTIVE AND SUBJECTIVE RESPONSE — Orally ef- 
fective, Nilevar therapy is characterized by re- 
tention of nitrogen, potassium, phosphorus and 
other electrolytes in ratios indicative of protein 
anabolism. Moreover, subjectively the patient 
observes an increase in appetite and sense of 
well-being. 

WELL TOLERATED—Nilevar has an extremely low 
toxicity. Laboratory animals fail to show toxic 
effects after six months of continuous adminis- 
tration of high dosages. Nilevar should not be ad- 
ministered to patients with prostatic carcinoma. 
Nausea or edema may be encountered infre- 
quently. Slight androgenicity may be evidenced 
on high dosage or in particularly responsive 
individuals. 

MAJOR INDICATIONS—Preparation for and recov- 
ery from surgery; supportive treatment of serious 
illnesses (pneumonia, poliomyelitis, carcinomato- 
sis, tuberculosis); recovery from severe trauma 
and burns; decubitus ulcers; care of premature 
infants. 

DOSAGE—The daily adult dose is three to five 
Nilevar tablets (30 to 50 mg.) but up to 100 mg. 
may be administered. For children the average 
daily dose is | to 1.5 mg. per kilogram of body 
weight; individual dosages depend on need and 
response to therapy. 

suppLy — Nilevar is available in uncoated, un- 
scored tablets of 10 mg. G. D. Searle & Co., Re- 
search in the Service of Medicine. 


*Trademark of G. D. Searle & Co, 
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